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DESIGN OP A VIADUCT.
The discussion in the local papers as to the advisability 
of* a viaduct over the railroad tracks at the City of* Moline, 
Illinois, first suggested to the writer’s mind the subject of 
this thesis. Although a viaduct has been talked of consider­
ably for some time past, yet a good many years may transpire 
before such a structure is built.
Plate I shows a plat of a portion of the City of Moline, 
Illinois. The survey for this map was made in December, 1894, 
some of the data being obtained from the City Engineer, Mr. H. G. 
Paddock. This portion of the city lying between the river and 
the foot of the bluffs, is nearly one-half mile wide and compara­
tively level.
Selection of the Site. The location chosen for the via­
duct is Seventeenth Street. The business portion of the city 
as indicated on the map is that part included between Thirteenth 
and Eighteenth Streets, and Second and Fifth Avenues. This be­
ing the central part of the city, makes it suitable for a via­
duct site. It was the original intention of the writer to put 
the viaduct on Fourteenth Street, since it is not a business 
street and is the most central location. Not a sufficiently low 
gradient could be obtained on the north side of the tracks at 
this site, and hence this location had to be abandoned. Had it 
been possible to have obtained a good gradient, this street
would undoubtedly have been the best for a viaduct site.
The objections to Fifteenth Street are: the inability to
obtain a sufficient gradient on the north side of the tracks, 
the probable damage to business houses on the south side and
y
the cost of removing the street car track.
The objections to the Sixteenth Street site are: the
high gradient and business houses on the north side,and the 
City Hall and City Park on the south side of the tracks.
There is practically no choice betv/een Seventeenth and 
Eighteenth Streets, because the gradient obtained on the north 
side of the railroad tracks on each of these streets is the 
minimum that can be obtained anywhere near the center of the 
city. If there is any difference it is in favor of Seventeenth 
Street, because the market square at the north end of the via­
duct,gives plenty of room for the approach.
If Seventeenth Street is adopted as the location for the 
viaduct, it will be necessary to change two blocks of the 
D., R. I. & M. St. R. R. tracks, as shown in Plate I. Should 
it be desirable to change the location from Seventeenth Street 
to Eighteenth Street, it can easily be done without changing 
the construction of the viaduct, as the tracks are parallel to 
each other and perpendicular to each of these streets.
Description of Viaduct. Steel will be used in the con­
struction of the viaduct, except for the floor, which is to be 
of 2 l/2 inch oak planks. At the present time with the low 
price of steel this kind of construction is the most desirable.
Tito track span is a five panel Pratt truss, eighty feet 'long, 
and sixteen feet deep. (See Plate II). It spans the
C., R. I. & P., the C., M. & St. P., and three C., B. & Q,. tracks. 
The space "between the tracks does not permit any trestles.
The height of the top of the floor above the top of the rails is 
17 feet, leaving 16.0 feet in the clear above the tracks. The 
width of the road way is 20 feet center to center of trusses.
The track span has also two five foot sidewalks, which are reach- j 
ed by stairv/ays at each end, but owing to lack of time these stair­
ways have not been designed. The track span is designed as a 
Class A bridge, with a live load of 100 lbs. per sq. ft. of road­
way and sidewalks. In the design of this span,as well as of the 
entire structure, Waddell1sMSpecifications for Highway Bridges" 
were followed, except that the stress due to eceentric loading 
and weight of piece were treated according to the method explained 
in Johnson’s "Modern Frame Structures."
The approaches consist of a series of trestles, spanned by 
rolled- I beams. The gradient on the north approach (see Plate 
III), is 0.055 and that on the south approach (see Plate IV), 
is 0.050, v/hich is the minimum that could be obtained under the ex­
isting conditions. With these gradients the foot of the north 
approach is about 19 feet north of the south line of Third Ave­
nue, and the foot of the south approach about 10 feet north of 
the north side of Fifth Avenue.
It was necessary to adjust the spans as shown in Plates III 
and IV, v/ith the kind of construction there indicated, so that 
traffic should not be obstructed on Fourth Avenue, and also that
the alleys be left clear.
All trestles will be constricted of built-up columns 
v/ith the proper bracing and will have one fixed and three movable 
bearings, and^will be anchored securely to the piers by four 
bolts. The three movable columns in each bent will rest on two 
plates, one sliding on the other.
The abutments for the approaches will be of a good quality 
of stone masonry and of dimensions shown in Plates III and IV. 
The toe of the approach will be filled in v/ith some good sub­
stantial material, and will be paved v/ith brick.
All piers- will be built up of stone masonry to a common 
level, six inches above the top of the rails of the tracks.
The allowable pressure on the piers will be taken as 15 tons 
per sq. it,, and that on tne soil, which is a compact clay and 
gravel, as 8 tons per sq. ft.
5Summary of Estimate of Cost.
Track Span:
Joists and floorbeams 32200 lbs. @ 1.7 $547.40
Trusses and details 17700 lbs. @ 2.65 i 469.05
Erection 49900 lbs. @ 0.6 299.40
North Approach:
Joists and floorbeams 83750 lbs. @ 1.7 1423.75
Trestles and details 30880 lbs. @ 2.65 * 818.32
Erection 114630 lbs. @ 0.6 * 687.78
South Approach:
Joists and floorbeams 99520 lbs. @ 1.7 1691.84
Trestles and details 37310 lbs. @ 2.65 t 988.72
Erection 136830 lbs. @ 0.6 820.98
Masonry 124 cu. yds. @ $ 6.00 744.00
Lumber 332000 bd. ft. (oak) @ $ 20.00 640.00
Hand Railing 1280 ft. @ $ ;L. 60 2048.00
Engineer's feesA- of cost 335.36
Inspection 150 tons @ $ 0.75 112.50
►Superintendence and Survey 300.00
Contingencies - 5 of cost 559.00
Total $ 12486.10
These prices are known to be close but it is believed that 
at present the structure can be built at the above estimate.
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